Genetic diversity among 32 genotypes of groundnut was estimated for six characters using Mahalanobis D 2 statistic. The analysis of variance revealed significant differences among the genotypes for all characters. The characters, pod yield per plant, 100 seed weight and SLA at 60 DAS recorded moderate to high GCV, high heritability coupled with high genetic advance as percent of mean indicating that these traits were mainly under the influence of additive gene action and simple selection may be effective for improvement of these traits. Based on Tocher's method of clustering, 32 genotypes were grouped into eight clusters, of which cluster II was the largest containing 10 genotypes followed by cluster I with seven genotypes. The inter-cluster distance was maximum between cluster II and cluster VIII (2031.75) followed by cluster V and cluster VIII (1768.25) and cluster VII and VIII (1702.17). Considering the cluster distances and cluster means, crossing between the genotypes of cluster II and cluster VIII, and cluster VIII and cluster V is suggested in order to get transgressive segregants for yield and yield parameters.
Introduction
Groundnut is not only a major oilseed crop but also an important food and feed crop across the World. In India, it occupies an area of 40.68 lakh ha with production of 66.15 lakh tonnes and an average productivity of 1626 kg ha -1 in Kharif season (AICRP on Groundnut, Annual Report, 2017) .In rabi-summer, it is being grown in 8.39 lakh ha with production of 16 lakh tonnes with productivity of 1909 kg ha -1 (2017-18) (AICRP on Groundnut, Annual Report, 2017). In Andhra Pradesh, it is cultivated in an area of 6.48 lakh ha with production of 8 lakh tonnes and productivity of 1238 kg ha -1 during Kharif season whereas it is cultivated in 0.90 lakh ha area with production of 2.07 lakh tonnes and productivity of 2300 kg ha -1 during rabi season (AICRP on Groundnut, Annual Report, 2017).
Assessment of genetic diversity is an important step in any crop improvement programme as it plays an important role in selection of parents because the hybrids between genetically diverse parents manifest greater heterosis than those between more closely related parents (Arunachalam et al., 1981) . Hence, it increases the probability of getting wide range of segregants which increases the scope for selection for the targeted traits. Passioura (1977) proposed the physiological framework of Pod Yield = T × TE × HI where T = total water transpired, TE = Transpiration Efficiency and HI = Harvest Index under a given set of environmental conditions. The study of diversity involving the lines from diverse population with observations on targeted traits i.e. traits that confer water use efficiency (WUE) and drought resistance helps in identification of diverse parents for these traits. In groundnut, SCMR, SLA and RWC are the surrogate traits for WUE (Wright and Nageswara Rao, 1994; Nigam et al. 2005) . Thus, present experiment was carried out to assess the nature and magnitude of genetic diversity present in 32 groundnut genotypes for the targeted that contribute for drought resistance and water-use efficiency.
Material and Methods
Thirty two groundnut genotypes were studied in a randomized complete block design with two replications at Regional Agricultural Research Station, Tirupati during rabi, 2017-18. Among thirty two genotypes included in the study, all the genotypes belong to Spanish bunch (subspecies fastigata botanical group vulgaris) expect three genotypes, ICGS 76, ICGV 86325 and GG 20 which belong to Virginia bunch (subspecies hypogaea var. hypogaea). Though they are classified as Spanish bunch or Virginia bunch. some genotypes have overlapping traits from both the species (Table 1 ).
The soil of the experimental site is sandy loam and the crop was raised under irrigated situation. Recommended package of practices were followed in raising of the crop. Each genotype was raised in single row of five meter length spaced at 22.5 cm between rows and 10 cm within the row. Five plants were randomly selected from each plot and data were recorded for six characters viz., SPAD chlorophyll meter reading (SCMR), specific leaf area (SLA), relative water content (RWC), shelling percentage, 100-seed weight and pod yield per plant. Genetic parameters, genotypic co-efficient of variation, heritability(h 2 ) and genetic advance as per cent of mean were estimated as per Lush (1940) , Burton (1952) , Allard (1960) and Johnson et al. (1955) . The analysis of genetic divergence was carried out using Mahalanobis's D 2 statistics (1936) .Grouping of genotypes into clusters was done by the Tocher's method as described by Rao (1952) .Canonical analysis was used to verify the clustering pattern obtained by Mahalanobis's D 2 statistic. The canonical vectors or roots were calculated to represent the genotypes in the graphical form (Rao, 1952) .
Results and Discussion
Analysis of variance for all the characters studied revealed significant differences among the cultivars indicating variation in the material studied for most of the traits (Table 2 ). Phenotypic coefficient of variation was found to be higher than genotypic coefficient of variation for all the traits indicating the role of environment in the expression of characters.GCV was found to be high for pod yield per plant( 29.24%) and was moderate for 100-seed weight(16.66%) and SLA at 60 DAS (12.37%). Heritability was high for all the characters except for shelling percentage (52.40%). GAM was high for SLA at 60 DAS (25.40%), 100-seed weight (34.11%) and pod yield per plant (50.83%). GAM was moderate for RWC at 80 DAS (25.40%) and it was low for SCMR at 60 DAS (9.06%) and shelling percentage (5.17%)( Table 3) . Bhavya et al. (2017) reported low to moderate PCV, GCV, high heritability and low to moderate GAM for SLA and SCMR, low PCV, GCV moderate heritability and GAM for shelling percentage and high PCV, GCV, heritability and GAM for pod yield per plant. Srivalli and Nadaf (2016) observed low to moderate PCV, GCV, high heritability coupled with low genetic advance as percent of mean for SLA, SCMR and RWC. Vasanthi et al. (2015) reported low GCV, heritability and GAM for shelling percentage and moderate GCV, high heritability and GAM for 100-seed weight. From the results, it can be concluded that phenotypic selection would be more effective for improvement of SLA at 60 DAS, 100-seed weight and pod yield per plant in early generations.
Thirty two genotypes of groundnut were grouped into eight clusters based on D 2 value (Table 4) . Among the clusters, cluster II contained maximum number of genotypes (10 genotypes), whereas cluster I comprised seven genotypes, cluster V six genotypes, cluster IV five genotypes, while the cluster III, VI, VII and VIII had one genotype each. Kumar (2004) observed relationship between clustering pattern and place of breeding of genotypes when clustering was carried out based on physiological attributes. In the present study, there was no correspondence with respect to place of breeding or pedigree in grouping of genotypes.
The inter-cluster distance (Table 5) were larger than the intra-cluster distance which indicated that greater diversity was present among the genotypes of different clusters (Zaman et al., 2010) . Maximum intra-cluster distance (190.85) was recorded by cluster V while minimum was noticed in clusters III, VI, VII and VIII as they included single genotype each. Average inter-cluster distance was ranged from 164.21 to 2031.75. Maximum inter-cluster distance was observed between cluster II and VIII (2031.75) indicating the greater diversity between individuals of these two clusters. Hence, elite genotypes from these diversitied clusters can be used as parents for hybridization which would result in getting transgressive segregants for yield and yield related traits in filial generations. Crossing between such genotypes will be helpful to create variability for desired traits and to select superior recombinants for the improvement of traits. Similar results were earlier reported by Choudhary et al., (1998) and , John and Mylaswamy (1998) . In contrast, the minimum inter-cluster distance was found between III and VII (164.21) indicating the close relationship between the genotypes in these clusters.
The cluster mean value for SCMR at 60 DAS was maximum in cluster III (54.10) and minimum in clusters VI (45.10) ( Cluster V had maximum mean (47.08 g) for 100-seed weight whereas cluster VII had minimum cluster mean for 100-seed weight (27.00 g). Mean values of pod yield per plant ranged from 3.78 g (cluster VIII) to 10.16 g (cluster V). Intercrossing the elite genotypes from these clusters could be suggested to generate wide range of variability.
The percent contribution of different characters towards total genetic divergence is presented in Table 7 . The maximum contribution towards divergence was recorded by SLA at 60 DAS (33.67%) followed by 100-seed weight (33.06%) and RWC at 80 DAS (32.26%). These three characters contributed almost equally toward total genetic divergence in the population. The characters such as pod yield per plant, shelling percentage and SCMR at 60 DAS contributed 0.6, 0.2 and 0.2 %, respectively towards the total genetic divergence. Less variability in population for pod yield could be due to that all the genotypes involved are the best performing lines and released varieties. Maximum contribution of SLA to genetic diversity was in accordance to the reports of Venkataravana (2010) . Least contribution of pod yield per plant towards diversity was reported earlier by Venkateswarulu et al. (2011) .
The group constellations formulated on the basis of Mahalanobis's D 2 statistic were confirmed by canonical root analysis. The three canonical roots were responsible for 92.05 per cent of total variance of uncorrelated (Y) variables, which indicated that the differentiation of these traits was nearly complete in these genotypes in five phases (Table 8 ). The relative distribution of genotypes reflected existence of parallelism between grouping obtained by D 2 analysis and canonical root analysis.
The traits that contributed maximum towards divergence i.e. SLA and 100-seed weight showed moderate variability and high heritability accompanied by high genetic advance as percent of mean. The trait , RWC though showed moderate GAM contribution to overall divergence was almost equal to SLS and 100-seed weight. Pod yield per plant had shown higher GAM it does not significant contribution towards divergence which could be due to lower mean values. Absolute GA values were low for pod yield per plant and SCMR. (Table 3) Considering the cluster distances and cluster means in the present investigation, emphasis should be given to make crosses between promising genotypes of cluster II and cluster VIII; cluster VIII and cluster V in order to get transgressive segregants for yield and yield parameters.
Similarly, the crosses between genotypes in cluster VIII and cluster III and, cluster VIII and cluster II could be suggested for the exploitation of transgressive segregants for high yield coupled with drought tolerance. The information on cluster distance and clusters means for different target traits will be useful to breeders in selection of genotypes for hybridization program. 
